Sea urchin sperm peroxidase is competitively inhibited by benzohydroxamic acid and phenylhydrazine.
Sea urchin sperm contain a phenylhydrazine-sensitive peroxidase that is believed to use hydrogen peroxide produced by the fertilized egg to reduce sperm fertility and thereby assist in the prevention of polyspermy. Strongylocentrotus purpuratus sperm were treated initially with hypotonic phosphate buffer (pH 7.0) to remove catalase and then extracted with 0.5% Triton X-100 in 0.5 M acetate buffer (pH 5.0). Peroxidase activity in this detergent extract was assayed using 3,3',5,5'-tetramethyl benzidine (TMB) as oxidizable substrate. Kinetic studies showed that the Km for TMB is 250 microM. Benzohydroxamic acid and phenylhydrazine are known to be competitive inhibitors of a variety of plant and animal peroxidases. These substances were found to competitively inhibit the sea urchin sperm peroxidase: for benzohydroxamic acid, Ki = 51.2 microM, mean inhibitory dose (ID50) = 146.7 microM; for phenylhydrazine, Ki = 201 nM, ID50 = 303 nM. These findings indicate that the biochemical properties of the sea urchin sperm peroxidase resembles those of peroxidases found in somatic tissues where oxygen radicals are produced by phagocytes to kill bacteria and support our hypothesis that the sperm peroxidase has a functional role in the prevention of polyspermy during fertilization.